ANTENNA DESIGN
The proposed design is shown in fig.1 . A quarter wavelength slot is placed 2 mm away from the board edge of a 0.8mm thick FR4 substrate. The FR4 board dimensions are 30 mm x 30 mm, it emulates the system board of a wearable device. Simulations were conducted with the CST software, which is a package for designing, simulating and optimizing electromagnetic systems. It is a full-wave numerical EM tool based on the finite element method.
The slot contains a metal strip of length L2 in the middle. For the proposed antenna design the slot and metal strip are at the broad edge of the substrate. Important geometric parameters of the slot and the metal strip are marked on the figure 1 as shown .L1 is the slot length. L2 is the metal strip length. The slot has a width of 1.5mm from substrate and the internal metal strip has the width of 0.5mm. The difficulty is moving the slot to the board edge is the diminished bandwidth and the degraded matching condition. It is reduced by decreasing slot length and diminishing the feed position in to the slot. The slots and the metal strip are placed in the edge of the board because in the middle we can fabricate or place the IC or sensing modules which are used for the operation. In the on-body network applications the back side of the design has the direct contact with the body in the case of wearable devices. Due to this the radiation occurs on the body, in-order to maintain this radiation efficiency performance a slot is placed on the back side of the antenna design at the top position.
Slot width -1.5mm
Internal metal strip width -0.5mm
Fig1. Geometry of the proposed antenna design in the front and back view.
In the proposed design the slot length L1 is varied by changing the length from 17mm -19mm. The strip length is adjusted and by varying this the resonant frequency is also changed, it will vary from 2.45 to 2.3GHz. The internal metal strip length L2 is also varied and the value varies from 11mm -7mm. Then the resonant frequency is increased to some extent than the original frequency obtained.
Here the proposed design is performed in the different cases. In the first case the antennas are placed in edges of the board in the horizontal and vertical as shown in the figure above. And in the other cases the antennas are placed in the horizontal position in one side of board in one case and in another case antennas are placed in horizontal and vertical position on the same side as shown in the figure.
